EESTI STANDARD EVS-EN 61158-4-2:2014

Industrial communication networks - Fieldbus
specifications -Part 4-2: Data-link layer protocol
specification - Type 2 elements

EESTI STANDARDIKESKUSEW&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

See Eesti standard EVS-EN 61158-4-2:2014
sisaldab Euroopa standardi EN 61158-4-2:2014
inglisekeelset teksti.

Standard on  jBustunud  sellekohase

avaldamisega EVS Teatajas.

teate

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele
kattesaadavaks 31.10.2014.

Standard on kattesaadav Eesti Standardikeskusest.

This Estonian standard EVS-EN 61158-4-2:2014
consists of the English text of the European standard
EN 61158-4-2:2014.

This standard has been endorsed with a notification
published in the official bulletin of the Estonian Centre
for Standardisation.

Date of Availability of the European standard is
31.10.2014.

The standard is available from the Estonian Centre for
Standardisation.

Tagasisidet standardi sisu kohta on vdimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi voi
saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 35.100.20, 35.110

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine Uksk8ik millises vormis voi

millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kisimusi standardite autorikaitse kohta, votke palun Ghendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; www.evs.eeg; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying,
without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee



http://www.evs.ee

EUROPEAN STANDARD EN 61158-4-2
NORME EUROPEENNE
EUROPAISCHE NORM October 2014

ICS 25.040.40; 35.100.20; 35.110 Supersedes EN 61158-4-2:2012

English Version

Industrial communication networks - Fieldbus specifications -Part
4-2: Data-link layer protocol specification - Type 2 elements
(IEC 61158-4-2:2014)

Réseaux de communication industriels - Spécifications des Industrielle Kommunikationsnetze - Feldbusse - Teil 4-2:
bus de terrain - Partie 4-2: Spécification du protocole de la Protokollspezifikation des Data Link Layer
couche liaison de données - Elements de type 2 (Sicherungsschicht) - Typ 2-Elemente
(CEI 61158-4-2:2014) (IEC 61158-4-2:2014)

This European Standard was approved by CENELEC on 2014-09-19. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2014 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 61158-4-2:2014 E



EVS-EN 61158-4-2:2014 -2-

Foreword

The text of document 65C/762/FDIS, future edition 3 of IEC 61158-4-2, prepared by SC 65C
“Industrial networks” of IEC/TC 65 “Industrial-process measurement, control and automation" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 61158-4-2:2014.

The following dates are fixed:

e latest date by which the document has (dop) 2015-06-19
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-09-19
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61158-4-2:2012.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.

Endorsement notice

The text of the International Standard IEC 61158-4-2:2014 was approved by CENELEC as a
European Standard without any modification.

In the official version, for bibliography, the following notes have to be added for the standards indicated:

IEC 61158-1:2014 NOTE Harmonised as EN 61158-1:2014
IEC 61158-2:2014 NOTE Harmonised as EN 61158-2:2014
IEC 61784-1:2014 NOTE Harmonised as EN 61784-1:2014

IEC 61784-2:2014 NOTE Harmonised as EN 61784-2:2014
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 61131-3 - Programmable controllers - EN 61131-3 -
Part 3: Programming languages

IEC 61158-3-2 2014 Industrial communication networks - EN 61158-3-2 2014

Fieldbus specifications -
Part 3-2: Data-link layer service definition -
Type 2 elements

IEC 61158-5-2 2014 Industrial communication networks - EN 61158-5-2 2014
Fieldbus specifications --
Part 5-2: Application layer service definition -
Type 2 elements

IEC 61158-6-2 2014 Industrial communication networks - EN 61158-6-2 2014
Fieldbus specifications -
Part 6-2: Application layer protocol
specification - Type 2 elements

IEC 61588 2009 Precision clock synchronization protocol for - -
networked measurement and control
systems

IEC 61784-3-2 - Industrial communication networks - Profiles EN 61784-3-2 -

Part 3-2: Functional safety fieldbuses -
Additional specifications for CPF 2

IEC 62026-3 2008 Low-voltage switchgear and controlgear -  EN 62026-3 2009
Controller-device interfaces (CDlIs)
Part 3: DeviceNet

ISO 11898 1993" Road vehicles - Interchange of digital - -
information - Controller area network (CAN)
for high-speed communication

ISO/IEC 3309 - Information technology - - -
Telecommunications and information
exchange between systems - High-level data
link control (HDLC) procedures - Frame
structure

ISO/IEC 7498-1 - Information technology - Open Systems - -
Interconnection - Basic reference model: The
basic model

! Superseded by ISO 11898-1:2003 and ISO 11898-8:2003
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Publication Year Title

ISO/IEC 7498-3 - Information technology - Open Systems
Interconnection - Basic reference model:
Naming and addressing

ISO/IEC 8802-3 - Information technology -
Telecommunications and information
exchange between systems - Local and
metropolitan area networks - Specific
requirements
Part 3: Carrier sense multiple access with
collision detection (CSMA/CD) access
method and physical layer specifications

IEEE 802.1D 2004 |EEE Standard for local and metropolitan
area networks - Media Access Control
(MAC) Bridges

IEEE 802.1Q 2005 |EEE Standard for Local and Metropolitan
Area Networks - Virtual Bridged Local Area
Networks

IEEE 802.3 2008 IEEE Standard for Information technology -

Telecommunications and information
exchange between systems - Local and
metropolitan area networks - Specific
requirements

Part 3: Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Access
Method and Physical Layer Specifications

2 Superseded by IEEE 802.1Q:2011
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC 61158-1.

The data-link protocol provides the data-link service by making use of the services available
from the physical layer. The primary aim of this standard is to provide a set of rules for
communication expressed in terms of the procedures to be carried out by peer data-link
entities (DLEs) at the time of communication. These rules for communication are intended to
provide a sound basis for development in order to serve a variety of purposes:

a) as a guide for implementers and designers;

b) for use in the testing and procurement of equipment;

c) as part of an agreement for the admittance of systems into the open systems environment;
d) as a refinement to the understanding of time-critical communications within OSI.

This standard is concerned, in particular, with the communication and interworking of sensors,
effectors and other automation devices. By using this standard together with other standards
positioned within the OSI or fieldbus reference models, otherwise incompatible systems may
work together in any combination.

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of patents given in several
subclauses as indicated in the table below. These patents are held by their respective
inventors under license to ODVA, Inc:

US 5,400,331 [ODVA] | Communication network interface with screeners
for incoming messages

US 5,471,461 [ODVA] | Digital communication network with a moderator
station election process

US 5,491,531 [ODVA] | Media access controller with a shared class

message delivery capability Subclause

. N 3.4, Clauses 4
US 5,493,571 [ODVA] | Apparatus and method for digital communications | , g

with improved delimiter detection

US 5,537,549 | [ODVA] | Communication network with time coordinated
station activity by time slot and periodic interval
number

US 5,553,095 | [ODVA] | Method and apparatus for exchanging different
classes of data during different time intervals

US 8,244,838 | [ODVA] | Industrial controller employing the network ring | Clause 10
topology

IEC takes no position concerning the evidence, validity and scope of these patent rights.




-14 - EVS-EN 61158-4-2:2014

ODVA and the holders of these patent rights have assured the IEC that ODVA is willing to
negotiate licences either free of charge or under reasonable and non-discriminatory terms and
conditions with applicants throughout the world. In this respect, the statement of ODVA and
the holders of these patent rights is registered with IEC. Information may be obtained from:

[ODVA] ODVA, Inc.
2370 East Stadium Boulevard #1000
Ann Arbor, Michigan 48104
USA
Attention: Office of the Executive Director

e-mail: odva@odva.org

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of
patents relevant to their standards. Users are encouraged to consult the databases for the
most up to date information concerning patents.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-2: Data-link layer protocol specification —
Type 2 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communications between devices in
an automation environment.

This protocol provides communication opportunities to all participating data-link entities,
sequentially and in a cyclic synchronous manner. Foreground scheduled access is available
for time-critical activities together with background unscheduled access for less critical
activities.

Deterministic and synchronized transfers can be provided at cyclic intervals up to 1 ms and
device separations of 25 km. This performance is adjustable dynamically and on-line by re-
configuring the parameters of the local link whilst normal operation continues. By similar
means, DL connections and new devices may be added or removed during normal operation.

This protocol provides means to maintain clock synchronization across an extended link with
a precision better than 10 ps.

This protocol optimizes each access opportunity by concatenating multiple DLSDUs and
associated DLPCI into a single DLPDU, thereby improving data transfer efficiency for data-
link entities that actively source multiple streams of data.

The maximum system size is an unlimited number of links of 99 nodes, each with 255 DLSAP-
addresses. Each link has a maximum of 224 related peer and publisher DLCEPs.

1.2 Specifications
This standard specifies

a) procedures for the timely transfer of data and control information from one data-link user
entity to a peer user entity, and among the data-link entities forming the distributed data-
link service provider;

b) the structure of the fieldbus DLPDUs used for the transfer of data and control information
by the protocol of this standard, and their representation as physical interface data units.
1.3  Procedures
The procedures are defined in terms of
a) g1LeP|i3nLtJeractions between peer DL-entities (DLEs) through the exchange of fieldbus
S;

b) the interactions between a DL-service (DLS) provider and a DLS-user in the same system
through the exchange of DLS primitives;

c) the interactions between a DLS-provider and a Ph-service provider in the same system
through the exchange of Ph-service primitives.





